vating psychiatric symptoms if provided with appropriate support. 11 Evidence-based tobacco cessation modules and interventions that integrate mental health and substance abuse treatment 12, 13 are now readily available and well suited to be integrated into psychotherapy. 14 However, it is rare for behavioral health specialists to incorporate behavioral interventions or pharmacological treatments to reduce patient smoking. 15 To our knowledge, there have been no studies that examine smoking trends among persons with mental illness. The role of the mental health system in reducing rates of smoking within this key population is also poorly understood. We therefore compared smoking trends between 2004 and 2011 among individuals with and without mental illness and assessed whether these trends vary by treatment for mental illness and by type of diagnosis.
Methods

Smoking Prevalence Data
We analyzed a nationally representative, noninstitutionalized sample of adults 18 and older from the 2004-2011 Medical Expenditure Panel Survey (MEPS) Medical Provider and Household Components. Households selected for the MEPS are a subsample of households participating in the previous year's National Health Interview Survey. Approximately 15 000 individuals are newly surveyed each year to describe characteristics of the US population related to health care utilization, demographics, socioeconomic status, and health and mental health status. Response rates between 2004 and 2011 varied between 58.6% and 68.2%. All rates and model estimates were weighted to be nationally representative and account for sample design and survey nonresponse. Analyses were conducted using Stata release 12.0. 16 The study was approved by the Cambridge Health alliance institutional review board; the requirement for informed consent was waived.
Our dependent variable was current smoker status, determined by the response to the question "Do you currently smoke?" We considered individuals to have a mental health disorder or substance use disorder (referred to herein as "mental illness") if (1) during the survey year they made an outpatient visit to a primary care professional or specialist, linked to the behavioral health International Classification of Diseases, Ninth Revision (ICD-9) codes 291, 292, and 295-314, or psychotherapy or mental health counseling, or a prescription drug fill for a behavioral health disorder 17 ; (2) they scored more than 12 (possible scores, 0-24) on the Kessler 6-Item Psychological Distress Scale (K-6), a criterion predictive of a Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) mental disorder and severe impairment 18 ; or (3) they scored more than 2 (possible scores, 0-6) on the Patient Health Questionnaire 2 (PHQ-2) depression symptom checklist, a sensitive (93%) and somewhat specific (75%) indicator for any depressive disorder. 19 We additionally measured smoking trends defining mental illness, using only criterion 1 and using only criteria 2 and 3. Additionally, we assessed smoking rates among those receiving treatment for episodic mood disorder (ICD-9 code 296) or neurotic/anxiety disorders (ICD-9 code 300).
To address missing data in variables other than current smoking in the MEPS (less than 1% missing on K-6, PHQ-2, and socioeconomic status variables), we implemented multiple imputation methods using the mi procedure in Stata. This technique creates 5 complete data sets, imputes missing values using a chained-equations approach, analyzes each data set, and uses standard rules to combine estimates and adjust standard errors for the uncertainty attributable to imputation. 20, 21 We adjusted for covariates that potentially confound the relationship between mental illness and cigarette smoking and that have documented association with smoking. 22 
Analysis of Smoking Prevalence
We first describe sociodemographic characteristics of our sample and present unadjusted differences of cigarette smoking between individuals with and without mental illness in each year between 2004 and 2011, measuring the significance of differences in trends using χ 2 tests.
We next estimated logistic regression models to assess smoking trends between 2004 and 2011 among individuals with and without mental illness, after adjustment for covariates, using the following empirical model: 31 We estimated a logistic regression model of quitting smoking conditional on receiving any mental health treatment during the past year, receiving any substance abuse treatment during the past year, severity of mental illness (mild, moderate, serious), race/ethnicity, age, marital status, insurance status, employment status, urbanicity, education and income (categorized to be similar to the MEPS data above), and an indicator of any criminal activity (any lifetime arrest or any parole or probation in the previous year). We estimated 2 additional logistic regression models, replacing any mental health treatment with (1) past-year inpatient mental health treatment, defined as any hospitalization overnight or longer to receive treatment for mental illness; and (2) past-year outpatient mental health treatment, defined as any outpatient visit to a mental health clinic, private therapist, psychologist, psychiatrist, social worker, or counselor for the treatment of a mental illness. Goodness-of-fit tests and multiple imputation estimation strategies for missing data were conducted as described above.
Results
Trends in Smoking Prevalence
The 2004-2011 MEPS sample includes 165 269 respondents with nonmissing data on the item measuring current smoking status. Adults who received treatment for mental illness, had psychological distress, or had probable depression ("with mental illness") differed from the remaining population ("without mental illness") in racial/ethnic composition, sex, and other socioeconomic characteristics. Individuals with mental illness were more likely to be women, white, or unemployed and less likely to be married or uninsured than individuals without mental illness ( Figure) , whereas for those with mental illness, smoking rates declined from 28.8% (95% CI, 27.4%-30.2%) to 27.0% (95% CI, 25.7%-28.4%), a significant difference in difference of 2.2% (95% CI, 1.0%-3.0%) (P = .006). Similar patterns were found among those with and without treatment linked to a mental health diagnosis, with and without severe psychological distress or probable depression, with and without diagnosed neurotic or anxiety disorder, and with and without depressive disorder ( Figure) .
The interaction between mental illness and the 2010-2011 periods (corresponding to β 3 in the equation) was significantly positive (P = .004) ( Table 2) , signifying differing smoking rate trends among individuals with and without mental illness, after adjustment for covariates. Age, sex, race/ ethnicity, marital status, insurance, income, education, and urban residence were all significant predictors of current smoking status.
Model-predicted smoking rates that adjust for all covariates declined significantly over time among individuals without mental illness, decreasing from 19.2% (95% CI, 18.7%-19.7%) to 16.5% (95% CI, 16.0%-17.0%) (P < .001), but did not change significantly among those with mental illness, decreasing only from 25.3% (95% CI, 24.2%-26.3%) to 24.9% (95% CI, 23.8%-26.0%) (P = .50). This represents a significant difference in difference of 2.3% (95% CI, 0.7%-3.9%) (P = .005) ( Table 3 ). Similar patterns were found when comparing modelbased smoking rates among individuals with and without treatment linked to a mental health diagnosis (Table 3) and those with and without psychological distress or probable depression (Table 3) , although this latter difference in difference was not significant. Of note is that model-predicted smoking rates adjusting for all covariates were considerably lower than unadjusted rates for individuals with mental illness. This difference was especially marked among those with psychological distress or probable depression, suggesting that compositional differences were a strong factor in the higher rates of smoking found among those with mental illness and, in particular, the much higher unadjusted rates within the subgroup with psychological distress or probable depression.
Quit Rates Among Individuals With and Without Mental Health Treatment
In the 2009-2011 NSDUH data, 14 111 individuals reported smoking more than 100 cigarettes in their lifetime and experiencing mental illness in the past year. Among these, 14 057 indi- viduals had nonmissing quitting data, which is our final sample. The unadjusted rate of quitting smoking among those who received mental health treatment was 37.2% (95% CI, 35.1%-39.4%) ( Table 4) , significantly higher than the 33.1% (95% CI, 31.5%-34.7%) quit rate among those who did not receive mental health treatment (P = .005). Receiving any mental health 
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treatment significantly increased the probability of having quit, after adjusting for substance use treatment, mental illness severity, and other covariates (P = .04) ( Table 5) . Substance use treatment, age, illness severity, being married, higher income, higher education, no criminal history, and having Medicare insurance (compared with private insurance) were sig- 
Discussion
We have further characterized the association of mental illness and smoking, 2, 3, 6 demonstrating that recent decreases in US smoking rates have not been realized among individuals with mental illness, episodic mood disorder, or neurotic/ anxiety disorder. The mechanisms that support persistently higher rates of smoking among individuals with mental illness are complex and remain understudied. 32 Patients with mental illness may attribute greater benefits and reward value to smoking compared with patients without psychiatric disorders 33 or may experience more difficult life circumstances, higher negative affect, or a relative lack of alternative rewards. 32, 34 Identifying new interventions to address mechanisms specific to this population should be a priority for tobacco control policy. We found higher rates of smoking among individuals with psychological distress or probable depression compared with those receiving treatment for a mental health diagnosis. This disparity may be explained, in part, by compositional differences between these groups. Compared with the group receiving treatment, the population screened as having psychological distress or probable depression was more likely to be unemployed men with lower income and education-all risk factors for tobacco use. 35 Mental illness not only is an independent risk factor for smoking but is associated with a number of smoking-related risk factors, including higher poverty, lower education, and lower employment ( Table 1) . Because of these associations, the provision of care to an individual diagnosed with mental illness should be seen as an opportunity for smoking prevention or cessation treatment. For many individuals receiving mental health treatment, interactions with mental health professionals (eg, psychologists, psychiatrists, mental health counselors) are their only access to preventive health counseling. Effective tobacco cessation treatments, 12 interventions that integrate mental health and substance abuse treatment, 13 and nicotine replacement therapies are now readily available and can dovetail easily with psychosocial treatments and prescription of psychotropic medications. Our supplementary analysis found that individuals receiving mental health treatment are not only less likely to smoke but are more likely to quit, even after adjustment for mental health and sociodemographic factors. These results suggest that smokers can quit and remain abstinent from cigarettes during mental health treatment and that this is a promising setting to promote smoking cessation. It also indicates the importance of assisting smokers with mental illness in overcoming barriers to accessing mental health care (eg, insuring the uninsured, increasing the supply of mental health care professionals, improving linkages between primary care and mental health care) as a means to address smoking-related harm. 36, 37 However, the fact that smoking rates for individuals receiving mental health care have not experienced the same rates of decline as the general population suggests limited adoption of integrated treatments 38 and ongoing barriers to cessation treatment in mental health care settings. 39 Some primary care and behavioral health professionals continue to believe that smoking cessation can adversely affect psychiatric treatment. 40 Other barriers to cessation treatment include a lack of confidence that individuals with mental illness are willing and able to quit, failure to appreciate the health ef- fects of smoking, and the normalized smoking culture found in many treatment settings. 15, 41 Few mental health care professionals assess clients' tobacco use, advise and assist them in quitting, or arrange follow-up, 42 and most individuals with mental illness are not afforded the same cessation opportunities as the general population. There was no statistically significant association between inpatient mental health treatment and quitting rates, suggesting that smoking cessation may be particularly deemphasized in this setting. Other studies report elevated smoking rates in inpatient settings compared with outpatient settings. 43, 44 Clinicians have historically tolerated smoking in inpatient settings, and cigarettes have even been provided to psychiatric patients to decrease agitation and encourage patient adherence. 41 Smoking cessation may be considered of less importance in those inpatient settings in which patients may This study has several limitations. First, our findings are limited to a period (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) in which the decline in smoking among the general population was relatively small, so that the K-6 and PHQ-2 (administered for the first time in 2004) could be incorporated into the analysis. It is possible that the divergence in trends between individuals with and without mental illness is a recent phenomenon. Second, the MEPS does not contain structured diagnostic instruments to identify mental illness. Using available measures, we identified a 15% prevalence of mental illness, considerably lower than the 26% prevalence of any 12-month Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) disorder using structured diagnostic instruments in a 2002-2003 national survey. 9 Using the K-6 and PHQ-2 criteria to determine mental illness raises the possibility that mentally ill individuals with low levels of distress and depressive symptoms may be underrepresented, and smoking rates for the mentally ill may thus be underestimated. Including individuals receiving any psychotherapy or with filled prescriptions for any psychotropic drug may alternately miscategorize individuals with no or subthreshold mental health disorder. Significantly, the identified trends were similar for both populations as well as within specific disorders. Third, the MEPS excludes persons with mental illness who are institutionalized, potentially underestimating the overall prevalence of smoking in the US population. Fourth, the supplementary NSDUH analysis does not allow for a causal determination of whether smoking cessation was influenced by mental health treatment, and it is possible that respondents quit tobacco use before mental health treatment was initiated. Interpretation of these findings should not rule out the possibility of reverse causality (individuals are more likely to initiate mental health care after quitting) or the possibility that unobserved variables explain the strong relationship between treatment and cessation.
15
Despite these limitations, our findings provide evidence of diverging trends in smoking rates among individuals with and without mental illness, and the findings remain robust to a number of different definitions of mental illness and among individuals receiving treatment for neurotic/anxiety and episodic mood disorders. Our analyses also identify that mentally ill lifetime smokers receiving mental health treatment were more likely to have quit smoking than their counterparts not receiving treatment.
Conclusions
Between 2004 and 2011, the decline in smoking among individuals with mental illness was significantly less than among those without mental illness, although quit rates were greater among those receiving mental health treatment. This suggests that tobacco control policies and cessation interventions targeting the general population have not worked as effectively for those with mental illness.
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